Fetal breathing and sleep state responses to graded carboxyhemoglobinemia in sheep.
To investigate CO effects on brain oxygenation, graded carboxyhemoglobinemia (HbCO) was produced in nine unanesthetized fetal sheep by infusing CO-laden erythrocytes in exchange for fetal blood. For the 1st h after this procedure, the mean fetal carboxyhemoglobin levels were 16.5 +/- 0.4% [control (C) = 1.4 +/- 0.4%] for mild HbCO, 22.7 +/- 0.6% (C = 1.8 +/- 0.4%) for moderate HbCO, and 27.8 +/- 0.5% (C = 2.1 +/- 0.7%) for severe HbCO. This induction of HbCO significantly reduced mean preductal arterial PO2 values to 4.3 Torr below control for mild HbCO, 4.6 Torr below control for moderate HbCO, and 5.5 Torr below control for severe HbCO. The respective arterial O2 contents were decreased by 17, 21, and 29%. Mean arterial pH was lowered only during severe HbCO, and arterial PCO2 values were unchanged. HbCO produced a fetal tachycardia. Mean arterial blood pressure was only increased during severe HbCO. The incidences of rapid eye movements and breathing activity were decreased by HbCO in a dose-dependent manner. When related to calculated brain tissue PO2, these decreases were similar to those measured during hypoxic hypoxia and anemia, suggesting that carboxyhemoglobin effects result solely from diminished oxygenation. It is concluded that 1) the peripheral arterial chemoreceptors in the fetus apparently have little effect on hypoxic inhibition of breathing and 2) the carboxyhemoglobin concentrations required to inhibit fetal breathing are greater than those likely to be encountered clinically.